Photoemission studies of the y-o. phase transition in cerium show changes in two 4f-related features in the valence band ( 0.3 and 2 eV below E~) and broadening of the multiplet structure in the region of the 41-4f transitions. %e show that the observed features can be explained by increased hybridization of the 4f wave function upon entering the e phase.
The y-e phase transition in metallic cerium has been, and continues to be, of great interest because its understanding is so elusive. The original interpretation was that the single, localized, 4f electron in y-Ce was "promoted" to a conduction-electron state in the n phase. Subsequent experimental results have not been consistent with this view and additional work led to interpretations in which 4f delocalization and valence-band hybridization were proposed.
To examine these models for y-n-Ce, we undertook a temperature-dependent photoemission experiment using synchrotron radiation.
Photoelectron spectroscopy has been previously used to study y-Ce (Refs. 3 The photoemission measurements used synchrotron radiation from the Tantalus electron storage ring at the University of Wisconsin for studies in the spectral range from 10 to 175 eV (toroidal grating and grasshopper monochromators). Photoemission spectra were taken using a commercial double-pass cylindrical mirror analyzer. In the yield measurements, photoelectrons with kinetic energies of 2 -4 eV were counted as the photon energy was varied (monochromator resolution -0.1 eV); these emphasize bulk properties because the measured electrons are those which have been inelastically scattered before escaping from the solid (estimated escape depth 30 -50 A). ' For the valence-band studies, energy distribution curves (EDC's) were measured with a typical overall resolution of -0.4 eV; these were inherently more surface-sensitive measurements. All measurements were conducted in a UHV spectrometer at an operating pressure of -5 x 10 " Torr. The samples were thick films evaporated in situ (tungsten basket, high purity electropolished Ames Laboratory Ce) at pressures never exceeding 2 x 10 ' Torr, with immediate recovery to operating pressures after deposition (-30 sec) . Studies of the y phase werc made with films deposited onto roomtemperature substrates; those in the a phase used films both. cooled from room temperature to -50 K and films deposited onto a substrate held at -50 K with a closed cycle helium refrigerator.
The electrical resistance of the film was measured as a function of temperature. The phase transition produced a decrease in resistance upon cooling at -100 K and an increase upon warming at -160 K. those obtained using single crystals. ' The changes we observed in our photoemission results were more pronounced in the films evaporated at low temperature because this enhances the formation of n phase and diminishes the growth of other phases. '
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